Structure of amplified DNA, analyzed by pulsed field gradient gel electrophoresis.
Pulsed field gradient electrophoresis allows the separation of large DNA molecules up to 2,000 kilobases (kb) in length and has the potential to close the resolution gap between standard electrophoresis of DNA molecules (smaller than 50 kb) and standard cytogenetics (larger than 2,000 kb). We have analysed the amplified DNA in four cell lines containing double minute chromosomes (DMs) and two lines containing homogeneously staining regions. The cells were immobilized in agarose blocks, lysed, deproteinized, and the liberated DNA was digested in situ with various restriction endonucleases. Following electrophoretic separation by pulsed field gel electrophoresis, the DNA in the gel was analysed by Southern blotting with appropriate probes for the amplified DNA. We find that the DNA in intact DMs is larger than 1,500 kb. Our results are also compatible with the notion that the DNA in DMs is circular, but this remains to be proven. The amplified segment of wild-type DNA covers more than 550 kb in all lines and possibly up to 2,500 kb in some. We confirm that the repeat unit is heterogeneous in some of the amplicons. In two cell lines, however, with low degrees of gene amplification, we find no evidence for heterogeneity of the repeats up to 750 (Y1-DM) and 800 kb (3T6-R50), respectively. We propose that amplicons start out long and homogeneous and that the heterogeneity in the repeat arises through truncation during further amplification events in which cells with shorter repeats have a selective advantage. Even if the repeats are heterogeneous, however, pulsed field gradient gels can be useful to establish linkage of genes over relatively short chromosomal distances (up to 1,000 kb). We discuss some of the promises and pitfalls of pulsed field gel electrophoresis in the analysis of amplified DNA.